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A Landmark Position Estimation Method Using a Color Image
for an Indoor Mobile Robot

v T T
(Won-Pil Yu * Myung-Jin Chung)

Abstract - It is very important for a mobile robot to estimate its current position. With precise information about the current
position, the mobile robot can do path-planning or environmental map building successfully. In this paper, a position
estimation method using one color image is presented. The mobile robot(K2A) takes an image of a corridor and searches for
the door and pillar, which are the given landmarks. The color information is used to distinguish the landmarks. In order to
represent the presence of the landmarks, Image Mode is defined. This method adopts Kullback information distance. If a
landmark is detected, with the color information, the mobile robot identifies the vertical line of the landmark and its crossing
point with the floor. After finding the crossing point, the mobile robot calculates the distance from its current position to the

crossing point and an experimental navigation is performed.
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Fig. 1 The picture of the mobile robot
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Fig. 2 The camera image of the hallway
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Fig. 3 The Histograms for hue and saturation data of the Jandmarks
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Table 1 The analysis of Fig. 4

Ist Image | Range K%l]}%a{ck Line Length Seﬁgt Iﬁmogg
Segment 0| 0-398 53 7 242 24935
Segment 1] 399-449 243 307 2445

Segment 2| 450-491 61 180 61.67

Segment 3| 492-511 62 - 62.67

a8 4 AGE wEe] Ao AR AWA BEx oju)x]
Fig. 4 The first hallway image used to test the proposed
method



E: 3 2 19 5o g &4
Table 2 The analysis of Fig. 5
Kullback |; . Segment Image

2nd Image | Range THR. Line Length Mean Mode
Segment 0| 0-111 81 478 15 2ATT
Segment 1| 112-188 4 418 48

Segment 2| 189-352 4 450 2467

Segment 3| 353-449 70 3% 705

Segment 4| 450-511 106 - 1065

a8 5 Agkd whEel AFdl AHEE FuA BiovR|

Fig. 5 The second hallway image used to test the proposed

method

# 3 19 69 wighahy

Table 3 The analysis of Fig. 6

3d Imoge | Range | ‘aoack
Segment 0| 0-147 %4
Segment 1| 14848 | 103
Segment 2| 424511 | 1A

a7 6 Aks el Al AHgd ANA B oA

Fig. 6 The third hallway image used to test the proposed

method
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Table 4 The analysis of Fig. 7

fth Image | Renge | Taibak Ipine Length Segroent Image
Segment 0] 0-238 116 I 213 | 128%
Segment 1| 29319 | 7 B 75.3%9
Segment 2| 320511 ® X 124368
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Fig. 7 The fourth hallway image used to test the porposed
method
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Fig. 8 The robot coordinate system
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Table 5 Processing time required for one image
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Table 6 The analysis Fig. 9

i g P | R St M) nage M
Segment 0 | 045 | 46 | %1 2542 208
Segment | |66-218| 38 | o U175
Segment 2 [219-311] 214 | 61 613
Segment 3 P26l - | 108 1093
¥ | -ledm v s0m  —9E)
x -1.5%23m ¥y 44%Tm 9({1;{2;)

~
\/

a8 9 3 WA AN FPA9 A B8R ojulx
Fig. 9 The first image of the first experimental run
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Table 7 The analysis of the Fig. 10

T e ] S e ]
Segment 0 | 0-44 | 478 & 00 24933
Segment 1 |4H-142) 387 116 12067
Segment 2 |143-214 375 128 1300
Segment 3 [215-37§ 300 243 2443
Segment 4 (377-4611 267 253 243
Segment 5 |[468-511| - ] 1515

p -13Im 5 66m 8]
N » R 8(deg)
x 1.275%m y 6.8688m 7%

°

<

Ay

a8 10 A A

AlB

FPA9 T WA ofulx

Fig. 10 The second image of the first experimental run
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Table 8 The analysis of Fig. 11

] .
(AT [Ranee o] TR [Seament Mean) mage M
Segment 0 | 0-24| 40 | 254 2645 %35
Segment 1 [B6-32 35 | 2% %05
Segment 2 [33-511] - 8 1445
x -119m y 54Im 4’(‘{&8@)
N ] < 6ldeg.)
x 1.13%8m y 53988m 52
E

a3 11 F AiA Ag 5849 A WA olHA
Fig. 11 The first image of the second experimental run
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Table 9 The analysis of Fig. 12
( éng #n??g%) Range LLJnZeth K%%afk Segment Mean| Image Mode
Segment 0 | 0-283 | 3%6 61 6.0 254,67
Segment 1 |284-30 278 24 254,67
Segment 2 |{366-48 276 81 815
Segment 3 [409-011] - 101 11421
x -1 49m 3 6o |0
N B N 6(deg.)
x 16117m y 6.503m 766

g 12 F A AE FeA e Fods o[u
Fig. 12 The second image of the second experimental run
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